
If we take the value of K on cooling in a i r  with a r a t e  < 1 m / s e c  of 0.0046 �9 104 W / m  2. K and when cooling 
is  done in wate r  as  0.4187.104 W / m  2. K [3], the r a t io  K w a t / K  a i r  = 90 and c o r r e s p o n d s  c lose ly  to the ra t io  
for  heat  changes in a i r  and wate r  cooling of 65-70. 

The sharp  d i f ferent ia t ion  in the t h e r m a l - s h o c k  r e s i s t a n c e  of the f ragmented  b r i ck  when cooling in a i r  
and in wate r  a g r e e s  with the data f rom a l a rge  number  of t e s t s  c a r r i e d  out at the E a s t e r n  Inst i tute  of Re-  
f r a c t o r i e s  on some n o n - t h e r m a l - s h o c k  r e s i s t a n c e  a r t i c l e s .  The t e s t s  on dense corundum r e f r a c t o r i e s  
e s t ab l i shed  that the t h e r m a l - s h o c k  r e s i s t a n c e  of spec imens  of a no rma l  s ize  when cooled in a i r  or water  a re  
roughly the same and compara t ive ly  low; the t h e r m a l - s h o c k  r e s i s t a n c e  of smal l  l a b o r a t o r y  spec imens  is  
s ignif icant ly  h igher  when cooling i s  done i a  a i r .  

An i n c r e a s e  in the t h e r m a l - s h o c k  r e s i s t a n c e  of a f ragmented  br ick  with a i r  cooling, as  follows f rom the 
above compar i son ,  i s  produced by the shape factor .  Moreover ,  the shape fac tor  affects  the t h e r m a l - s h o c k  
r e s i s t a n c e  in d i f ferent  ways depending on the Bio c r i t e r i on :  in wate r  cooling i t  has  a lmos t  no effect  but in a i r  
cooling the effect  i s  s ignif icant .  

The f ramenta t ion  on one sur face  of the magnes i t e  b r i ck  i n c r e a s e s  the t h e r m a l - s h o c k  r e s i s t a n c e ,  in 
p a r t i c u l a r  in those c a s e s  where,  on one side of the a r t i c l e  the opera t ional  t e m p e r a t u r e  i s  roughly constant  and 
on the other ,  f r agmented ,  su r face  it i s  va r i ab le .  Such condit ions exis t  in some heating furnaces ,  e . g . ,  in coke 
furnaces .  

The MU-89 magnes i t e  a r t i c l e s  f ragmented  on one sur face  were  t e s t ed  in the dividing wall of an expe r i -  
men ta l  coke furnace  and showed s igni f icant ly  g r e a t e r  t h e r m a l - s h o c k  r e s i s t a n c e  than the unfragmented r e -  
f r a c t o r i e s .  

The opt imal  s ize  of the f r agment  and the depth of the saw cuts  must  obviously be chosen by t r i a l  and 
e r r o r  depending on the opera t iona l  condi t ions and the th ickness  of the a r t i c l e s  in the d i rec t ion  of the t em-  
p e r a t u r e  gradient .  
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E F F E C T  O F  T H E  S T O R A G E  T I M E  ON T H E  

P R O P E R T I E S  O F  P L A S T I C  C H R O M I T E  

A L U M I N A  M A S S E S  

D. A.  S t a r t s e v  a n d  Go Ao V a s i l t a n ~ y a n  UDC 666.762.4.001.4 

When the p la s t i c  c h r o m i t e - - a l u m i n a  m a s s  (TU 14-8-280-78) i s  used [1], i t  becomes  n e c e s s a r y  to check 
i ts  p h y s i c o c e r a m i c  p r o p e r t i e s  as a function of va r ious  s to rage  t imes .  We have studied spec imens  f rom f resh ly  
p r e p a r e d  m a s s  and a lso  f rom m a s s e s  a f te r  s to rage  for 1 and 3 months af ter  p r e l i m i n a r y  wetting in concre te  
m i x e r s .  The spec imens ,  d i a m e t e r  and height  50 ram, were  p r e s s e d  at 25 MPa, d r ied  at 100~ and f i red  at 
800, 1000, and 1300~ 

The va lues  of the p r o p e r t i e s  of the spec imens ,  de t e rmined  using the s t andard  methods ,  a re  given in 
Table i. 

When the s to rage  t ime of the m a s s  and the heat  f i r ing t e m p e r a t u r e  a re  i n c r e a s e d ,  the s t rength  and ap- 
pa ren t  densi ty  i n c r e a s e  while the t h e r m a l - e x p a n s i u n  coeff ic ient  d e c r e a s e s .  

It was e s t ab l i shed  in the s tudies  c a r r i e d  out in [2] that the dynamic e las t i c  modulus of the m a s s  changes 
f rom 2 to 28 MPa up to 800~ The t e m p e r a t u r e  dependence of the change in Edyn of the p la s t i c  m a s s e s  with 

E a s t e r n  Ins t i tu te  of R e f r a c t o r i e s .  T r a n s l a t e d  f rom Ogneupory,  No. 9, pp. 44-46, Sep tember ,  1981. 
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TABLE 1. P r o p e r t i e s  of Spec imens  as a Funct ion of the Storage 
Time and the H e a t - T r e a t m e n t  T e m p e r a t u r e  

Heat [ 
Properties [ treat- [freshly 

[ ment, /prepared 

Ultimate compressive strength,* MPa I 100 [ 4,8--7,8 
I i 6,6 

10,05-- 16,84 

Open porosity,* % 

Apparent density,* g / c m  a 

Temp. of commencement of deforma- 
tion under a load of 0.2 MPa, ~C 

Linear thermal- expansion coeffLcient ~n 
the 200-13502E interval, ct .10% ~C- 

Value of property of specimen from mass 

12,8 
12,2--- 19,6 

15,7 
30,7--37,9 

35,2 
18,4--18,7 

18,6 
24, l --26,9 

25,1 
21,3--22,6 

21,8 
22,6--24,6 

23,4 
2,99--3,04 

3,01 
2,76--2,85 

2,80 
2,86--2,89 

2,87 
2,85--2,95 

2,89 
1240 
1200 
1230 
1,55 

after storage 
L month 3 months 

4,3--5,6 5,2--6,6 
4,8 5,8 

12,3--12,4 13,0--17,6 
12,3 14,9 

12,9-- 17,3 34,2--38,5 
15,0 35,8 

44,0--48,9 54,0--61,7 
46,5 56,8 

17,7--18,6 18,7--19,6 
18,3 19,2 

24,9--26,2 24,4--25,1 
25,4 24,7 

22,5--23,4 21,6--22,5 
23,1 22,1 

22,7--24,7 21,8--23,0 
23,7 22,2 

2,94--2,98 2,97--2,97 
2,96 2,97 

2,69--2,79 2,86~2,89 
2,96 2,87 

2,79--2,84 2,84-~2,87 
2,82 2,86 

2,78--2,84 2,88--2,94 
2,81 2,91 

Not det'd 1280 
1210 1250 
1210 1260 
1,41 1,11 

* N u m e r a t o r  g ives  e x t r e m e  va lues ;  the denomina tor ,  the ave rage  
values .  

va r i ous  s to rage  t i m e s  i s  shown in Fig .  1. I t  i s  c l e a r  that the re  i s  only a ve ry  s l ight  s t rengthening of the con- 
c r e t e  in the 600-800~ in t e rva l  as a r e s u l t  of the dehydra t ion  of the c lay at  580~ When the t e m p e r a t u r e  i s  
fu r the r  r a i s e d  to 1100~ the dynamic e l a s t i c  modulus  i n c r e a s e s  ve ry  s l ight ly  as  a r e s u l t  of the compact ion  of 
the conc re t e  a f te r  the fo rmat ion  of the complex  spinel  (Mg, Fe)OA1203. 

Edyn. GPa 

zoO- o~ ..o...o...o-~ ~ ~ '  [ %~...o...o" zj,\}l 

i! l 
I I i I I I i 

0 200 ~00 500 800 logo 1200 
Temperature, Y~ 

Fig.  1. Change in the dynamic e l a s t i c  
modulus  Edy n of a f r e sh ly  p r e p a r e d  

m a s s  (i) and a m a s s  a f te r  3-month s t o r -  
age (2) on heat ing ( m )  and cooling ( - - - ) .  
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At 1100-1200~ Edy n is reduced because of the emergence  of a liquid phase in the concrete.  The sharp 
increase  in Edyn on cooling from 1200 to 800~ may be explained by the increased  rigidity of the s t ructure  
associated with the crys ta l l iza t ion of the liquid phase. 

At a tempera ture  below 800~ Edy n of the concrete  made from a freshly prepared mass  is reduced 
clear ly  because of the formation of m ic roc racks ;  Edyn of the concrete  made from a mass  is reduced only very 
slightly after a 3-month storage.  

It has been established that there is a reduction in the concentrat ion of P205 from 1% in the freshly 
prepared  mass  to 0.63% in the mass  after a s torage of 3 months. 

C O N C L U S I O N S  

The proper t ies  of f reshly prepared  chromite  alumina plastic mass  and masses  after s torage for 1 and 3 
months have been determined. It is established that the mass  after a 3-month s torage has bet ter  ult imate 
compress ive  strength,  thermal-expansion coefficient,  apparent density, and dynamic elastic modulus. 
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PRODUCTION OF BONDING-AGENT SUSPENSIONS AND 

CERAMIC CONCRETE BASED ON DINAS 

V. A, Bevz and Yuo E, Pivinskii UDC 666.974.2:666.762.2 

Ceramic  re f rac to ry  concre tes  are  of par t icu lar  in te res t  [1] in the field of the production and application 
of concre tes  and are  based on coarse  ce ramic  filler in which the cavit ies between the gra ins  are  filled with 
a finely dispersed ce ramic  bonding phase followed by the formation of a strong conglomerate.  In many cases  
it is advantageous to have si laceous concre tes  [2] and therefore  it seems reasonable to develop ce ramic  con- 
c re tes  analogous (in relat ion to the filler) to composit ions using binder suspensions of si l ica which would have 
obvious advantages over the normal ly  used bonding agents based on water  glass ,  phosphates,  or alumina 
cement. 

It has previously been shown in [1, 3, 4] that it is possible to obtain binder suspensions made of vi treous 
silica and quartz sand and also to produce ce ramic  concre tes  based on these mater ia l s .  However, the ma-  
ter ia ls  with the bonding agent made f rom vi t reous silica suspensions are expensive and scarce  and those based 
on quartz sand are not the rmal - shock  res i s tan t  and, what is par t icu lar ly  important  in the case  of r e f r ac to ry  
concre tes ,  they are  not sufficiently volume-constant  because of the phase t ransformat ions  of quartz [5, 6]. 

Therefore ,  we have set ourselves  the task of obtaining binder suspensions made of dinas (i. e., a ma-  
ter ia l  in which the modification t ransformat ions  have to a significant extent already been completed) and also 
f rom the ce ramic  concrete  based on these suspensions and a fi l ler  made from dinas cullet (5-10 ram). As the 
start ing mater ia l  for these suspensions and for the fi l ler,  we used the cullet f rom dinas ar t ic les  used to line 
g lass-mel t ing  furnaces (GOST 3910-75) with an open porosi ty  of 2290. In this initial mater ia l  the concent ra-  
tion of SiO2 was 93.3%,* CaO 2.5?0, F%O a 17o, and A1203 1.9%. After  milling with corundum milling bodies, 
the concentrat ion of AI203 increased  and reached 3.0% in the suspension. 

In order  to achieve adequate binding proper t ies  in the dinas suspensions,  we obtained them using the 
production method and under the conditions previously developed for other ce ramic  suspensions [3, 6, 7]. The 
wet milling of the suspensions was done in a ball m i l l o f  170-l i ter  capaci ty  with a quartz lining and corundum 

* Here and elsewhere,  mass  fract ions are  given. 

Trans la ted  from Ogneupory, No. 9, pp. 46-51, September,  1981. 
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